Two potent inhibitors of prostaglandin biosynthesis, thielavin A (C31H34O1o) and B (C29H3oOlo), were isolated from cultures of Thielavia terricola. Both of these compounds were shown to be structurally related to depsides, thus consisting of three hydroxybenzoic acid groups. Concentrations required for 50 % inhibition of the conversion of 1}C-arachidonic acid into prostaglandins F2,, plus E2 by microsomes of ram seminal vesicles were 12 iaM for thielavin A and 9 (tM for thielavin B, respectively. Of the enzymatic steps involved in prostaglandin synthesis, thielavin A specifically inhibited the conversion of arachidonic acid into prostaglandin H2, while prostaglandin E2 synthesis from the endoperoxide was the most sensitive to thielavin B.
Two potent inhibitors of prostaglandin biosynthesis, thielavin A (C31H34O1o) and B (C29H3oOlo), were isolated from cultures of Thielavia terricola. Both of these compounds were shown to be structurally related to depsides, thus consisting of three hydroxybenzoic acid groups. Concentrations required for 50 % inhibition of the conversion of 1}C-arachidonic acid into prostaglandins F2,, plus E2 by microsomes of ram seminal vesicles were 12 iaM for thielavin A and 9 (tM for thielavin B, respectively. Of the enzymatic steps involved in prostaglandin synthesis, thielavin A specifically inhibited the conversion of arachidonic acid into prostaglandin H2, while prostaglandin E2 synthesis from the endoperoxide was the most sensitive to thielavin B.
Thromboxane A2 synthesis from prostaglandin H2 in bovine platelet microsomes were inhibited by 50% at concentrations of 150 and 350 itM of thielavin A and B, respectively.
Thielavin B was significantly effective on carrageenan-induced oedema of rats when administered intravenously but not on oral administration.
The anti-inflammatory activity was not detectable with thielavin A either on intravenous injection or on oral administration.
Non-steroidal
anti-inflammatory agents like aspirin and indomethacin are known to specifically inhibit prostaglandin synthetase.1-3>
During a search for specific inhibitors of prostaglandin synthesis of microbial origin , xanthocillin X monornethyl ether as a potent inhibitor was isolated from cultures of Dichotonrom3'ces cejpii .4°
Further study has resulted in the isolation of two active compounds (thielavin A and B) from cultures of Thielavia terricola.
The present paper deals with identification of the producing organisms and production and isolation of thielavin A and B as well as their physicochemical properties and biological activities . The results of studies dealing with the structural elucidation of these inhibitors will be reported in a subsequent paper. 
Materials and Methods

Chemicals
Enzyme Preparations and Enzyme Assays
The microsomal fraction of ram seminal vesicular glands was obtained by the method of NUGTEREN et al.1) and used to assay the synthesis of prostaglandins as described previously.4) The microsomal fraction of bovine platelets was prepared according to the method of YosHIMoTo et al. 6 and used to assay thromboxane synthesis from 14C-prostaglandin endoperoxide (H2), prepared from 14C-arachidonic acid according to the method of UBATUBA et al."
Anti-inflammatory Activity Anti-inflammatory effects on carrageenan-induced oedema of the rat foot pad were determined using male Wistar-Imamichi rats as described previously.')
Results and Discussion
Identification of Producing Fungus
The fungus SANK 15876, which produces thielavin A and B, was freshly isolated from a soil sample collected in Thailand.
The mycological characteristics of this fungus are as follows: Colonies on WEITZMAN and StLVA-HUTNER's agar") are attaining a diameter of 6 to 7 cm in 10 days at 26°C, which are white and cottony with thin aerial mycelia, and afterwards produce perithecia abundantly as grayish dots. The reverse is uncolored. Growth at 37°C was nearly the same as at 26°C, but perithecial production was less than that of 26°C. The perithecia are superficial, spherical, glabrous, 50 -220 It in diameter and gray to Under these conditions, production of the active principles reached maximal levels after 48 hours (Fig. 1.) .
Isolation of Inhibitors
The inhibitory principles were found to be located in the mycelia but not in the culture filtrate . After elution of thielavin B, the column was developed with ethyl acetate -benzene (1: 1), and the active fractions were pooled and concentrated in vacuo to dryness, giving 1 g of yellowish powder. This powder was rechromatographed on a silica gel column (2.6 >: 50 cm); the column was developed as described above. Under these conditions, one major active fraction and one minor active fraction were eluted by development with ethyl acetate -benzene (1: 1). To the major fraction was added n-hexane and the resultant crystals (thielavin A) were isolated and dried (0.51 g).
Physico-chemical Properties of the Thielavins
Thielavin A and B were obtained as colorless needle crystals from acetone. Melting points were 235 -236°C and 250°C for thielavin A and B, respectively, and both substances showed no optical rotation. These compounds were soluble in methanol, ethanol, butanol, acetone, ethyl acetate, butyl acetate, ethyl ether, chloroform, dioxane, dimethyl sulfoxide, and pyridine but almost insoluble in water, benzene. and n-hexane. On the basis of the data presented, the structure of thielavin A and B could be represented as shown in Fig. 10 . Further details of structural elucidation will be reported in a subsequent paper.
Biological Activity Prostaglandin Synthetase Inhibition
Concentrations required for 50% inhibition (ID,,) of the conversion of arachidonic acid into prostaglandin H2 (I), the conversion of prostaglandin H2 into prostaglandin E2 (II) and thromboxane A2 synthetase (III) are summarized in Table 1. As indicated, thielavin A most strongly inhibited the conversion of arachidonic acid into PG H2 in the reactions tested. On the other hand, thielavin B specifically inhibited the step involving the synthesis of prostaglandin E2 from prostaglandin H2. The inhibitory activity of thielavin A to the conversion I was far stronger than indomethacin, a drug known as a specific inhibitor of reaction 1.117 Thielavin A and B inhibited the thromboxane A2 synthesis in bovine platelet microsomes by 50% at a concentration of 150 ,am and 350 ,u.M, respectively, values that were comparable to that for imidazole (200 MM), a specific inhibitor of III.11>
Anti-inflammatory Activity
Both thielavin A and B showed no significant anti-inflammatory effects on carrageenan-induced oedema in rat foot pad when given orally at a dose 50 mg/kg. When given intravenously, however, thielavin B inhibited this system by 70 % at a dose of 5 mg/kg while the anti-inflammatory activity was not significant for thielavin A even on intravenous administration at 5 mg/kg. 
Discussion
The present experiments reveals that two novel depsides thielavin A and B are potent inhibitors of prostaglandin synthesis from arachidonic acid. Although structure of these compounds is closely related to each other (Fig. 10) , their mode of action is distinct from each other. Thus, thielavin A specifically inhibits the conversion of arachidonic acid into prostaglandin Hz while thielavin B blocks rather specifically the conversion of the endoperoxide into prostaglandin E2. Both compounds might be used as a research tool for studying the regulation of and the mechanism for the synthesis of prostaglandin synthesis.
Differences between thielavins A and B are further seen in their effectiveness on carrageenan-induced oedema on the rat foot pad. Thus thielavin B is effective on intravenous administration while no antiinflammatory activity can be detectable with thielavin A. At present, however, thielavin B is not useful as an anti-inflammatory agent, since it is not active on oral administration.
To improve the activity on oral administration, thielavin B should be modified chemically.
